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/Inal fieport on ProTle« 3-7.^ 

Bei-l&ta;. :• of Ml u la^t,^0 f ."l^^.y. iüickr>g38»B tuia 

d»*lll>-.tlc ttsts Cüno.Cö.'i upon   \ln: trontv iBd back» of Ml 
wein^tb of  varylr.^ tklClBMAMa  sho^ea narrrc ILC:-»;.:ses ir.  ba.1- 
lietic  ro»ifct;iu-e  up ».o   IkldBMM»«  of 0."*,•;,■  to O*037fl u^o«1' 
wr.irh   tLlckru-t»;   the In-Toasr w> t nc^llgUi^.     Ik«   fxocl o;"  tii».» 
KI i.elret   hftp ^  bdliftt« lixit aj.pror.lj-j.t'l.r ^/» hl^brr than 
th« t«cK.     TLf plaotir lin-r *ac TOUüX to  MiMm ic a brlttl« 
Liöir.ntr ana to IWPt no eff*i t  MpM  tr.f   ^f.lll^tlc MVlftMiM of 
Ml hflirotg.     Tl.e  ro^lfxc^firt  o:" &•  line:   by nn equlvflen* 
voi^t  of  at»ei   in  the httlMl   ..Uli   rc'vittwi   Ir. a  -ror^lierati« 
laeVNMt   in t.i».   balllftlc ^*. Mrlrncy. 

Adthor'. ij 
\ 

O.Ü.   U2j/32bC,  tfta •♦SI/^H,   oat^u l-  AU^st  li-W» 
CO.   1^1/3399,   it»  U3l/Ue6,  catt.-.  ?.-> Hovenber  l^ 
In* n')CTe  lettert  ar»^  rontalnfl ir,  .»ppfrii* A. 

II       Inuc^ucMon 

4«        Ifl »CUtgicn 

It ba<l been   ^*tler»ir.ea  Ir   the Detroit rrr'niarn 0|«%rlct tl^t  it 
«Aä pobeirle  to  reüuct»   the depth of IVMl  of the 111  helaet k|  M auch as 
l/ka without  Imptlring u.o  fit of  the plastic llnvr into  toe nftlff-et.     It 
was  pu^egtrtu  that tn*   rewuctica in the  depth of draw   MMlld  r^eult   In  the 

pro»iucilcn of lifter weignt holaetr waich wrulo  be  thick-';, cevertneleos, 
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tnar  tr e noin.jvl Ml iioIroeU In  tue  »oa« below  the  top of Mw crcwr. whert 
thv fdMOttll   is fifig«  it M a maxfouffl.    In aAditton,  it war belated  that 
the re-clur.t d<»vr«>BC*>  in  tLe  ext-nt of ccli vork'n^- wcild prove effactire 
'.n lcwf:lr.^ the  re  Idaal  strtseeu anj. thu»  holp üUeviatt  the i*£r  Tadrrias 
prot^er,. 

>.r.  B.   i.   Buliwit cf the -yetroil ür-ra ce  Dittrlct Oftice cas 
-svflcped a rflMVAtXi  fafric   suater.-ion whirh oaii b« attached by clip» 
to u luft-xl  heauoana sr-ot weldad  tc   the  irsida of  UM HI  tiela**.   ihtll« 
'hin  aovelopir.ert  w«f nude wj th  the  iü«a of rrtplarln»? the plastic liziBr, 

whi-u wfirne apiroxlmtelj 9*   to 10 ounctf»,  wliy   HI tiflioltmt  we'.'ht  of 
Bt*cl in tha helaset. ah*il for the par;osfi of iiprcvirg the hftllitti« 
r««lltaac«a     It  Wftl  iti'ina Ikftfe  tha helrr-t   mcll  roulJ te  Ir.-reusrd ^n 
thlckJi1!   by Hjprosiirf.tely O.CO?H  <,?^)  ann,   »»hen   fitted with hr.  raUwln'» 
mister.slon,  weigh nc mcrr  than  the prudent '''l h-'lrcot fitted «rlth a pLe3tic 
liatr. 

3•       C^ert  of Jjjfrj 

1.        ie  aeterxino  Ik«   j&llidtic  limit.» of 0.0«*3" anu 0.0U6" 
thick Haafl*ld   vteol   il s-:», 

?.       in  ueteni.ir.e vliat   liiCreane  ir  PhJHstic  elfIcien'jy is 
cb'ainod  D}'  fanrl jfliut helaat»   fror   tf.i.-J:»r  steel   ^toclc. 

}.       lo  wHterzlne whether or not  the ^lif'ht  ehAtigre  iu curvn 
tare ^inu  aeti^ii  rt>f.ulti.i^ Troa  lb«   *'.- rauiTv.   iprtU   of irtw revuit  La 
:iii.r.r(«'» La the balliatio retlntnnca. 

k,       to  aettrwlu»)   tue  DuUibtlc  ch-Jhctt r i«-1 ir* of  U^epl^etic 
lii.»<r w.'^en aK[*!».-i:_ei  iucu  tha ll]  helret an a unil. 

^.       io  compare tj:e juilistir rf t) stance  of Ml  helaets fittud 
v>iU. plartlo  linerJ  to   uteel  nelinwt» of •»•joiTaiant  «»i^r.t, 

ill    poaolotlopo 

1.       "Uen  twttc. with  the« tcAilue uetfil  Jt'V.eto4|  soft  leac 
corod ?illb»r   .h-. Mlvjll  pistol  ball  anmucltlcn,   the  ballistic  Usltt of 
roth the front   a.-, ti.e  bark of the helxete  Increu^eD raj i aly vith 
laeroatlOC ttickTM-'ct of the h^Lret:   up  tt   -.O^T*.  a?c7>-  vr.lch   Uii^Jtcee• 
tne  ircrease war   ali.ht. 

?.       eVien   test«»! with  the  :opper   clad  steel viectretaa,  hhr^  lead 
zQvru culiber  .45 M^ll  pibtol  rail ar.nur.l tion.   tha  bullii'tic  limit«  of 
both  the  front /ui* tlie ba:k of tl^ helaett   inoreaeed rat l,:ly witli Increaa- 
In,'  IhlekaoM up  tc 0.05C

I
H.  «bcT^ weich  thi %kce«fi no a'^nr^nt   laeftttM 

occurrea. 
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3,       Ik« fron*,  ol  tin n..-lir**. p»«M«*«l ^renter Ctilllttic 
reelstursoe IftM   tht;  oa-'k,  (ivera/Ln*; approxlc^t'-ly ^C ft./sv".   Ll^-er 
^:;v!ni:  the -eft  prcjectilec ou-.a 55  ft./»fcc.  a^HlcBt  th« har.. prcjectil»». 

U, Pht plastic liavr frr UM Ml hfiUMt MtaMI ir. a brltll« 
nunj-.er ucaer ouili-'.i- UfAOt, (TapMltf r-ning oroicer off or;", the liner 
^r&cklbtf eren »hen  tue n^lat*.  shell Iteelf 1« uo*. p«Mttat«4  tiv tlM 
j-rojertU». 

5. fM pUeti.- liner  it   .-ocpletely  ir.<ff«>r;ti?« In  lncr«ift8lag 
tne  o*:lllttlc   r* »: nt; n.-e  o:' tt.« l-.l n-l^nrt,  v<h«rp;.« r«plfteiac  IN iiuer 
*-j en equ.vilent w«»'.^»   of Mtal  lr.  the ht-Lnct   «J-.«ll resulted  la M 

njbttap.tlal incrPüse In   the ballistic •fftelMC/. 

6. ijlnce no rutulaf dram ^«na rrluced arav hels»*e of lb« MM 
».afe wert  «uU-ittea for pro«l  Mttlag,   no fwr   Mtel«»iM rccsrci'r.- the 
effect Of r«dAe«d araw u(.or:  tn« beUl-tl-   .•haracterlPtlcs of  th» Ml bala«! 
ifl poml^l".     The  ballietlc  tottl  Mhleh «MT«   MrlMCttd,  hr>»»'r-r.   inal-ate 
trial  UUlft,   If any,   TftfilgT It  batllitic ret'.-tat •«  rebate   fr'.i   tr.« 
eli^t 9tmag99  lu  rur-rature -tr ^  aesi^n MMapMgrimf the reuueed. aepu. 
of araw, 

7. Xh».  MffMT  Jia.l  st^el %'«?k»»teJ..   h^ir^i l«*d  :crt- c/di^er 
.^5 Ml^il pittel  btll  !-.nrunItion >Ula*.a tallistic  Ualtl  frox I30 to 1?0 
tU/tfc,  lov.»r tim» tl.'. r-ndlnj me"\l  i*effA,   »ft l«ttd pf«j«ettlM 
«llvn  ilrto at  r.rlBft   iiacB of tho gaf«! tetted.   -.n;  froi UK)  tc  2% ft./nei 
]ow*-.r wnun flrt-  at  üei.i.et«. 

g.       ft« bttlliHtio perforc.hnce of matt-rlule   tested with  pmje-c- 
tliei. w'til .•:   aefora. 'ipor;   i^ACt  it froslly laflttoaeod  o>- th«  defcrc>lLg 
;ä(»rftCtoriOtiCO of  tr-  ivotla« pr^jectll^B.    Lo-'-r ijal!.l8tlc lia.itn refmlt 
ftea tne u«t of project lief weich are mtrf  reel1»!«',  u.- aefcni.ntlon. 

*ne material   rtreivti  lor   t*»i  eoBOl0to4 of the   lc;io<»'ln^ Iteni«: 

2C . . . aeiiet llaeo, 0,0*3- tr-ick. 

sO, . . . **l—\ ais-s, C.CWb" thick. 

20  .   .   .  c^i»f.«rt*.  Jtwei •••1,  r#j--alar  araw, O.OJS'  thick fct 
back  '• statlcr «c.  8'. 

JO .   .   .   *«l«Ot«,  iteel »l,   r»<ralar  ilTOV,   0.r■<5,,  thlcl'   at 
ba^L   ^at^rlon "o.   li, 

.<»...  ü"lir-ts,  Steel •''•..  r^iuc^d draw,   J.-
;
4"   thlrr.   «t 

barh   station *o.   |), 

i^C  .   .   .  Qeliret«.  3t««l •l,  r*>.uced araw,  Ü.C37"   thick  at 
back   I sist.'or. ^0.   ?). 
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20 .   .   . «elmnt»,  itael Mi,  r^iuced oraw,  C.CV?"  ttick  *t 
back.   Station "O.   tK 

10 .   .   . a-lr«t9, 5tael *Xt  r^^ul<«r araw, G.'MC" thick at 
back   ^atatlcc -o,   |#( 

10 .   .   .  ^!m.-t».  btpel «1.  r*f-ular axa*',  CCJS"  thlc* at 
back   Utttloi. -'o.  J'i aräO.C?:;"  to 0.035'  kklik 
%% front   \station Mf«  U;. 

10 .   ,   . Oastlc helnot liners. 

ihn *eiit.ta  .oiw »erixl iMbCM of th** h^Li»t« M4 llnfr« ar» contained 
In Appendix r, 

T^.e pri^ecrilrn uu«'i ccnuistea of ti*o tyuei. or" chliatr .^ 4%i^ll 
pistol ödll  MMMliitMli     '-^o lot  ct.njis:»! of igllaing anal jacketed  soft 
le^i  "orst,. A:t  K.C.   ^U^oUX,  prcJucrd by tte AT^ntviil« '-'rirar.r« ''lant. 
Tal#   lot ««e loona  tc   'onfom  in  ccwi-i.-al anOyf-is.   af.rir.ess,  ana balliRtir 
chnracterirtics  to preJectllsc aescrlD^d at typee ^o«.   1  anu J  in 
Wiit»rtcw:i Anrr.al •'•»,a;orrtfisi'ic irpcrt  -o.  rf^J, 71C/351*.     -hero  3oft fitjMttXM 
«rf  currently tniu^ umad for th« acceptance test in«» of helmet«! at the 
prraucers*   plant»,     rhe   sreon i  lot of projvril*f,  coaalcted of copper  clnd 
ft-t-l  jacket»-! roirc leal  BtffM   aimiJar  to  tj-ps ^o.   f ^ee.rribed  In the BOOT» 
repcrt, 

I'hfl »^un usea WHS a   o.libpr   .^5  TbcTpnon  PUO-T'-ciir»»» «nin barrel  fitted 
wlti,   i öpriatjfleld "IS-CJ bolt nc»iop., 

3öllibtlc lloiltft wer«   obtainea or ei^ht  rti u.o^.ly  uelecteJ  discs 
of tACll ?{a«:e is0%3fl Än ^   •^l;6"'  uclii^; the  soft projectiles a^Hinrt   four 
%t the discs ar.u  UM  hara preJtetilM Hetainst  th«  rfraaiain«  four.    The 
tiiecs were  Jl'loly  claa^cd  to ■ woodttn  f^MMftMll  wnioTi crovided a l1*" /. 7" 
ua^Hckec area  tor  ballistic  t« f.ti:j~. 

Thö twenty   nelaets of each (aft l.OJ?-,   .CjU",   »OJJ*,   «OJ?*!  ■•* 
,C38"'  we»-e alrlaed into   two eH>cl  groups,  each jcaprie'.n£ ten  helmets of 
euer. »,-a.<#,     •':.<   ^r;up   ■ -R testet  »ivn tae  soft prrjectiles ana   the other 
*i it   the n&rc: t.roJ*wtil»B.     Ta«   ttakllittle limits of eacr. unit of ten 
nslmt-t« of  the daae «;;w<e were outlined at  ^cth tn«  frrtt   ^etatlcn -"o.   W 
anu  the back   Utation ^o.   |Ja     Ine  locutloos of  tne  stations are 

'"•ate-rtown  Arsenal '•enoranduai «.eport  -o.   iLL 710/3^1 -  "JcspariscD of the 
l^rtieal,   Chötilfal,  ana  ^ulliitlc 'ropertlee of  Various i*ots rf Celiber  .^ 
•''I'll  ^Irtol Bull  Amuinltict ^»ea for  th« rrcof  Testing of aelnats and 
Aottf ^nor   vOBpon^nts'1,     U ieceir.b^r  l^1»^. 

■   U - 

-   ■■'■-" 



r   ]•    ■^■"^ J   .• '.»"■^""»"^"■■^""^"»"^"^^■"»»▼^»"^"^T^^^TW^'^T^^^ fiv«1'."1«.«!»1. ■■• ■■^"—»-^-7^-"^TTT■^T^T^^TT, 

iliuttratta In fl<ur* 1.    The  stations <ire  located alon^ A longitudinal 
fltr.f- pagred tLrou.-.h  the aljlle %t  ttie nalxpt,  with tre  nuaber   U petition 
lying 5i' up  from tLe  ria of tie rlfor af  mnasurei on th»  turfac» of  the 
nalmet,  anu tfj» number 8 T.OBltlor. lyiri; ^-l/U"   jp   from th« "oack of th« 
neiget,     *he»e t*o  poelUon« colnclie with th« re^.^on» of maxlmua reuuc- 
tlon in rffttf« or.urrln«; (luring  the l^ep. dravlng of  tLe hela«t •hell.    Th« 
balllbtlc acceptance   teet  of   tne''«l  helmet 1« alw&y<. conducted at th« 
front   Utatlon ^o.   U;  of the r.*liBrt. 

The nelaet« were ctovjUea v)C a wonder   fraue  for  balliatic 
te*tln^ In  euch «anuer   th.it  th« prrJectUes Ist^cteii the helnet« nonal 
to  the   tangent of  the   iivcacte-i  birfaccs,   »ee /i»-urf. 1,     The gun wa» 
«ojßtaa on ■  triced at  a  ii stance of 25 ^••t frox   the target.     Ihe 
ctriiclng Telecitlet were meatured oy meane of an Aoerdc«D   chronograph 
com.»ctea to   screens placed 10 feet ap&rt;   the n^.^rett one being 10 feet 
flroa the sin. 

rtalliftic llsite w-re oDtnir-od at bcth   the numter \ «aid I  statione 
by firing stt   aurctesive h»)i!BetB of tr.e «aae ^«/'.e  with varylnr vtlocltie» 
unUl  partial art^  ccmplet« p—netrot icnu werf obtained at  »eiocltiee within 
50 T'./euc.  of each other,     ^n ti* minority of caees at least 2-partial 
per.etratlona ana 7 a>%il>H penetraiione were obtained at Telocitlc« 
with ♦   Z^ ft./«?,   of  Uie bdillftl^   limit  velocity, 

3.      JMriJhfc MMLJJJttiltil 

.i  summary of  the results of the balllnti? tests  It contained In 
-urle  1.     *ue rt-alt»  of the  tena of th^  nelmets  of various <5Hg«»6 are 
plnttec f^rapnlcally   in figures 2  ac J, und tne  aetbileu ballistic recoras 
ax«» ccn'ainec. lu .»pperaix 0. 

llM D&lliätlc rxsultii obtMined from firing at   flat nelast 
Uses Vfth toth the   JO ft ttu- ruir^ ».rojectlles are   coamarable to   tUae 
previo-iöly ottalutd upon »iallar material  In the past    and, are  inalcatlvs 
of «fctisfaotory quality uu-terial, 

Tne fronts  Station •»,  ^*  of tne heloett were   foiini  to be 
conwlatantly  superior  to  the hftdtl   *■ »tation ^o.   8/   In ballistic resistance, 
averar'lng approxlicately %  ft./sec,   hl^h^r a^alnet  the soft projectiles 
Rni 35  ft./sec. araintt  the narl project lies,    ^nforturiately,  exespt  for 
one Trctxp of htluets,  only  the baiekt  '•station '»o.   8/ were  ^afed.    ixtuc- 
inutlon of p  rflfitively lar« e Baouat of rroductlon da»ri on hand at this 
arrenal  It'.loat«  that   the  station »-o.   ^position  generally averages 

'•"atertowr. tfMlal Wt»iuor,^n .ura Keporl ^o.  W.J. 7X0/5^1 •>•   clt.  also, 
»Rterto^n Ar^PiKl ^erao-'n-un Keport •*&. W.»! 7iO/b3S  "jvlll«tl3  Tests of 
O.Oto* - O-O^O1* ^«afislJ, ot-^el ShMt wit.i Caliber   .^ rirll Prajectllea 
for Ddvelop-ifnt of apecifl;:»t Ion Küqulrca-nts. ^     18 '«ay  I^A« 
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0,001" greater  In thlskn«»« than UM  station -o.  g  posU'.c.     The dlfierens« 
in  UH ballistic propwrties of tee front end the bade of t-ie Kl helfet 
c-nnot   oe entirely attriouted !•  the  cfl'ffrtnee In tQi^kndaa of tneae two 
zonoQ ;ir.d may in part  oe tracedrie to dlfferenjes la curvature, tu.ranusB, 
and rerldatl  ^treen oündition«. 

Figure U contnlae phstD^rraphB of the fron': and DM  onck of a 
helaet after ballistic  t^stln^,   shotrin^ the partial penetration of the 
front at a velocity of Bk2 ft./»ec.,  whereae th* back WHS completely 
penetrated at a velocity of SI1* ft./eeo.    Th<» extensive InaentUg of the 
heluet Ui>on partial penetration ie chara^terietlc of |ln effect produced 
by the easily defonrln/f (Sildir./ tm%$l JncJcetci soft  leal ballet«.    Upon 
co-ip*ete penetration,   the »oft  bullet» ^enernlly produce IäT^*- hole« vhl -h 
re»uU  from the tearing oat ana fjldin^: b.H?ic of lar^e  fiaps of «otal.    The 
sopper clai »teel Jacketed hurl lead bullet»,  en the other aond, defers 
to a much lessor degree  than the  soft bullete nnd prvduce characturlstlsally 
different penetrations and lower balllatlc llsilt Talu«'«,   see Fl^ur« 5» 
Since the hara bullet deforas less,   th«*  »triKln^ energy is distributed 
over a «Duller area while lees of the bullet'4 kinnti: en?r£7 is used in 
Belf'deforatation, allowing the ballot  to renetrate at lower velocities than 
the soft bullets.    For  the anae reasons,  the hard bullets generally produce 
sBaller openings upon  cosiplete penetration than result from  the penetration 
of «oft bullet«.    Sin^e the hard bullets produce lower ballistic Haiti, 
partial penstratlon by  the hnrd bullet« occur at lower striking velocities, 
resulting in less indentation ana deforaation at th« region of Impact. 

Figure 6 contain« photographs of !«• helsata, on«  .035' thick 
and tne other O.OkO' talck at  the back Cstation -0.  S).    Both were impacted 
with g!lalng metal Jacketed «oft lead bullet«.    Thai upper photograph again 
indicate« the superior ballistic resistance of the front of the helmet, 
while the lower photograph «how« partial penetration of both th« front and 
the back at relative!/ high velocities,  demonstrating the increased ballistic 

•    resistance of thicker helaet«. 

Th« plastic helmet liner was found to behave in a brittle m«nn«r 
under ballistic attack and to contrlbut« nothing to th« ball!«tic •ffici«ncy 
of th« Ml helmet.    Th« upper photograph of Figure 7  show» a helaet which 
had been partially penetrated by a giliing metal Jacketed «oft lead bullet. 
She lower photograph of Figur« 7 «how« th« plastic halaat liaer which wa« 
fitUd into th« helaet during th« ballistic t«stlng.    The liner was ex- 
t«neively cracked «ad a piece was knocked out,   even though th« helmet shell 
had not been penetrated by the   oullet. 

Figure B  shows  u.e inside of a liner which haa been   fitted Into 
a helmet  during the ballletlc  teatlng.    Comolet- penetratlcn of the helaet 
by  tcft projectiles resulted In  t.ie cracking ana breaking of   the plastic 
ll^sr In  the vicinity of the liapacts, 

The comparlao': betwe-n  the ballistic propertle» of 0.03?,,  thick 
Ml  h»lmot5  fitted with plastic  llr.er« ani steel h^liets of äquivalent 
weight  i» shown  In Tnole i.     The Al neLmets fitted wltn plastic linora 
were considerably  thicker in  the  front  than In  the  back,  averaging 0.035- 

■ 



 — 

at   station >'o.   U.    By  coicparlng tne   oalllstlc propsrtie« of the Ml helaat« 
fitter wi ta plAStic iineru   to tho-ie of tne bacics ef .032" thlcit h*lai«ti and 
toe   front« of O.O34" ani 0*0J$a thick helceti It it apparaiit   that the liaar 
proaucau no c;iar.r'.e *»ßat»OAver in tr.« ballistic resistance of  the Vl  hebi«t. 
ite.?l h^imeta of eqaiTal^at weight   to hi  nelmets fltt«! with linera averaged 
COUO* thick at the back  (station io,   5).     These aelxett were  found  to hare 
roneiderablv righer ballistic llaits tnan the IkllMV hairnet a  fitlel with 
liners. 

ilMt  tiis plastic 1. in  co:.tribJtei nothing  to the  ballistic 
efllcieacy of  th« Ml Lelaet,   ciio me of a weight  of approximately 10 ounces 
in   t:.e  for.ü of a non proteotlve  MVWrillf way well  be  question» d.    *t   Is 
believe!   that  conaiaeratlon   should be given  v>   the deeifin of a h-la«t 
which nae a thickness at  station number U and ? of not  less than ^.O}!", 
and witu a sturoy suspension ai tachea to   the inside of the h^ln-t shell  to 
seat the helnet  firxly upon  the head and at the   ■'<■■)  tiire keep  th^ inalda 
surface of the  helaiet  from  comlüg  into  contact with any portion of  the head. 

Analysis of production oata corering a total of 510  helaets reveals 
that  ^.gi of tne total proiu:tV?n ni4.-. ** tbidnMtl at   ».he front (station 
He.  k) oT 0.032* or 1<»BS.     i'i^ureu  ? and  3 polr.t   tc  the unnec«?a6fcrlly low 
htlllatic fffi-lercy of alr.o-t t^li the  currently prcducea nelmetc,     Tt* 
rfsullB cf  this balllstlr- progrtm deflL^tely Indicate-  the advisallllty of 
inert-using tu»   thickness of the Kl  helmet, 

if sbM^tl in  the  design  ana thlc-Vneni   oT h^lcet» ar*» conttfBplatitd, 
it would protahly be necessary tc  conau  I  fllfptntttitin tests   tc detpmine 
tne re-ji etfij.ce  of vcrU-e   tj-pt-e of belstti  to penetration by  odd shaped 
frt.fcTuentt of greatly varyin«;  eize ana velocity.    Sacn  tests coull be per- 
fomci by plhcing a grcuj.» of hela«tl art-una a  ^C>niL h.f..   snclJ   30 that all 
helrett   present Identical  suri'acer.  to the fra^sents reeoltini:   from the 
detonation ot tne shell,     ducn totts must of necessity be cotiaucted upon 
a  atatlstlcal basih salBi  a  MffiolMt n-aibi-r of helrcetf ana.  tests  to 
yield altnlflcant reaulto.     The Wc?ight ana nuabor of fregaents pecetrating 
ajid beirg retained inside  the holcetc could be used to evaluate their 
ballistic efficiency,     fiallar t^sts of flat helmot  ateel ana bodj' armor 
ccarvoiitfr ta nave  been   -onducted .it  tho Ordr-fJice Itesearrh Center, Aberaeen, 

lae helB.ets r.avirg  the normal depth of draw were 0.032" ana 
O.CJV  ttklck st  statiM No.  g, whereah the reduced draw helaets were CO}^1', 
t*.037,,,  nna O.C}S' thick ai   6t:.ticn Ko. 6.    Consequently, no   exact 
detenit.atJon coula pe aade 01 tno effect upon  the ballistic properties of 
the  changes ia curvature and design re^altlr.^ from the reiiced draw.     The 
rei.ultr of the  b.-lHstic  testr indicate,  howevfr,  that  little  If any changes 
In 'btlllBtic behavlcr  r*<6alt«d from  the changes in carwature  leducad by 
th*  recuoed iraw. 

RM  velchti of the b«la«tl  5u3nitted fo:   ballistic   testing are 
Mntalr.ed in J^ppenal». B,  an^ a gra^n  sowing the r».lationshlp   between the 
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weight and tue felAMM of helmet« i«  «hovn  in Jif^vrt 9.     The effect of 
the r^-auceu >iraw upon UM wolfjr.t of helmetr. could not be deternlr.eil aince 
the recular draw heimele wer«   t.ot  it the finlehec conditicc,  wh»T»a« the 
redured draw haUwtl •'ert  fitted with ed*:*.n^,  loop«, and chin strhp«, and 
ver« pait.tea.     Fl^ur«1 9 laitOftt«! that an lncre«i«e of %Hgm of COOl* is 
arcoatanled ly nn  Ir.c.Tfip.f.e  la   wcifht  of an roxlieatt'l}* one ounce. 

Q.ltJU* 
A. Hurlich 
AQücc.  "et.'vllurtltt 

e-/&Lt 
I« L. 1UU2 
Rtt-tnrri. *»e»e>13ur^i ct 
Acting Jhief, asaor  iejtlon 
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RtlMt   Disc8 

1WU» I 

3aiU»tlr TfBtft  of Fclir^l» and Hßlmet  Ditc* 

Lift Ko.    jjfmt Nft, 

73x6 ?*0059^ 

73327 

7328^ 

73327 

210»? 

K053lk 

new 

Cai..^ WH Ball 
Thi^knsm Projectilee Ui»ea 

.01-3 

.0U6 

.0^3 

.OK 

Glluit.*; metal Jacketed, 
*oft lead core» 

Copoer  claa   eteel  Jadreted 
hard leaa ceres 

Ballistic LUlt ti./—o, 
., .(■^•r«^<> of 4 Ie»t>; 

uao ♦ ?u 

UU6 ♦ u 

9^ 1 15 

1013 ♦ 12 

Projectileo - Cel..^>, Mlt.ll ball Aauruüi rioo, gllilng metal Jacketed,  eoft lead cores. 

Ihicicr.^SH at 
itatien Ho,   g,  iachee 

.03? 

.03t> 

.O3I+ 

.037 

.0^8 

Ty^e of Eelagt 

recular draw 

regular draw 

reduced drow 

reduced draw 

reauced draw 

front of Helmet Back of Helaet 
(Stallen No.  k) (Station Mo. 8) 

836 7«5 
911 'I 

863 791 
956 9U3 
967 882 
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IAJLI I   (Cont'd) 

Projectll.. -  BH.   .^»>M  3a" munition,  copper clad iM Jacketed, hard 
leno, core». 

BalXtHtlc Limit  - ft./aec. 
Front of Heloet Back of Hel»»t 
^Station So. U) (Station ifo^ gj 

735 67»* 
700 669 

70U 652 

723 707 

Toi -xneee 
atAticn So.8. 

at 
iucnet Typ« of Helai*' 

.032 regular araw 

.035 reßulur draw 

.03U rtlucoi draw 

.057 reduced sura« 

.03g r«auced draw 

ComparUon of •03t< ^l Helwuts plus plastic Ur.er«  to  .0^0'' Helaeti, 

Thlrknete at 
Station No.f        Typ« of CHI..!^ M1911 Ball Front of Helmet Back of Hel««t 

in ehe«              deljwt Pro>ctiie8 'Jnaa     (Station NG.   ^)  Otatton lo.g) 

QI^Q                    Stepl gllllnß a*tal  JacV.etfd, qcy                            oj^ 
helmets soft lead coret 

•032             plu.llner. "                     ' ^                           7«6 

QI^Q                   jteol copper claa  steel Jacketed -./■                           /-. 
*                       helael» h&rd lead coreo '                                   * 

.032 Ml h«laett 4 ■ b2l# Not deteniined 
olu« linert. 

•Trent» of  n«li«etö averaged .035" (etfttlon It.  Il) while backe of helmete were 
.032"  (etatlon ^0.  8). 
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LOCBTION OP VST-^TVO/VXS.    BALLISTIC TESTS 

TftmacT 
%CK£fM 

C/ii. .4* 

0*7**0» 

CHgotfMtmm To CMteot*)***** 

M er MOO   OP    T£sr//>f&    H£LM£T3. 

FiouKe 1 

•.'•:-. :••<•: 
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oas/ljj -Auooiafi QM>HUS 
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flelnet M, ¥}.    He.iuced Jraw.    O.C3^" at Station Nuali^r 8.    Partial 
penetration of front (station k) at «U? ft./»«c.    Jildlng ■•Ul Jaokotad 
bullot.  iJlaoeter of Indent    - ^.l". 

hel-nrt Mo. 13.    Cosplet« penetration of back (etatlen 8) at 8lU ft./eec. 
iflKUn« aet&l Jacketed,  «oft lead f3'Ja#t.    3i»« of op«nlafi - l.U x 0,«". 
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Helpet No. Gig. Reduced draw. ,0}7* at «tfttlon number S. Partial 
ranetr&tioa of front (tlatlM b) at 6^5 ft./tec. Corner clad eteel 
lac>etft^,   hard leaa bullet.     Diameter of Inae^.t -  3.7*. 

aeimet 
^r.!!f!    0^!f  frCnt   (eUtior- "»J   at  7?l   n./MO.     Copper  clal  .tt«! 

.^Is« of oparlnj - O./O x O.J«». ;&>.-K.etec,  har« leal  oullet, 
*i>URi: 5 



HelMt No. K9.    Regular draw.  .C35" at  station nuaber g.    Partial 
Penetration of front  (etatiOQ k) at 908  ft./sec.    iildlng metal 
Jadreteo bullet.    Complete penetration of back   (station 8) a« 869 ft./eac. 

Helaet Ho. in.Ae&ilar Jrav,   .040" at statlca number 8.    Partial 
penetration of  front (station k) at rjUk ft./sec.    laiaing metal 
jao^-^tAd   ou.i}et. Fartial penetration of back   (station k) at erf  ft./sec./xQ fe 
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Ballistic iMtl o!  ;•']   mmU and Liner, 

f a^.X^/3 

Helmet No.   Jr'.     Intla»  Tl^w of  liner In  b«li»t  after balüttl? teptlng. 
Complete pmvtrattM  Df  front  («tatloa  U)  at  yt?  ft./Sec.     Liner  eimdrti i r'rna'xta w s.  broken  aw/y. 

of liner. 

md 

out 

^.ffü^»-* :«"??• «^«. —tM. FroJ«etil«t - ( p«i«tr»tlo«t. ■•^i a'    L', .,-i i, .     *'"■•■»»• n.. tun s. 

und bullet«. 

Fiaum g 
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TwwrwTTw 
HAI MfiBTrtliT 73819 

oriici oi la "HUF CF ouifAfOi 
mtixsMai, a. «3. 

*ttD; lU August 19M4 
SfOIb 

Subject:     Kelaet,  äteei Ml 

To: Coounanalne ofil.rer 
«attrtowa Arsenbl 
Wat er town, .-.*-. sa. 

1. Attachea r-trewitn in  uuplicat«  Is  shipping oner,   NUl MJ21.  cOYtr- 
Ini; tt«  ghipmor.t of tte   following nelattb to year axetnal  for balllttic ttitl 

«.       50 - Helmet»,   Steel R| fabricated from steel  stocJt of .CUM ♦ ,0C3 
with same depth of araw as current helmets. 

b. 50 - heL-nets,   äteel Ml   fabricated  fro« steel  stock of .OUU ♦ .003 
with T/U" reduced aepth of draw. 

c. 50 - Helireta,   3tetl Al   fabricated  from  steel  stock of  .CU6 ♦ .003 
with  same depth 0- draw of current helmet». 

d. 50 - nelret«.   Hnal Ml  fabricated from ste^l stock of .O^ ♦ .003 
with l/U* reauced depth if draw. 

2. £&:h helmet is to be ta£<;ea to indicate the method of fabrication 
together with the aepth of oriw an., thickneas and location of the thinneat 
Bfli2tian.     It is requestci that yoxr oft'lro detfrmine the ballistic limits 
on theoe h»lmet3 in an attempt to  ietermine which of the four groups produced 
thf hi^heqt ballistic limits.     In addition,  it ia requested that all helmet» 
be fired at a mlnias-a of one shot on the top of the crown in an attempt to de- 
ternina  the maximum «leoth of indeitatloa without penetration.     The purpoae 
of this test  is to  determine; 

a. «hc^iier or not the nelTiet« fabricated wi tn l/U" r#auced iept.n of draw 
viil -^ire hLrh->r badll'*''  limits. 

b. To  determine what increase in oalll*tlc efficiency is obtaiaed by 
fabr*. catlni; nelxet« fron tn'.cker  Btsel  stoci;. 

It is under4tooa tnat  IJMM  nelnets will  be  shipped to your arsenal 
witnin tiie next few a«y» frou the MoCori Rauiitor & Afg,  Co.    After the bal- 
listic determlniitioi« rmve bean made,   it  IM ra»i-.e3t-id that your office submit 
the results by inoorae.ent uercm r-rlcr to  the aeaorandao report. 

dy order of the Chief of Crduaaee: 

U f)    F. M. 7CI3iwHJ 
Major, Ora,  i>ept. 

1 IncI.Ua aup.) ^D 'Oii Assistant 

•. • .•.•.■.'.-••.•.-.•.•.-. 
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O.e. U.n/339!) 
atta.   öi-OIS 

t.^ a&jütnacKf 
of Hos o? m onii 0/ OUMMMI 

Hewltt/Ter 
73313 

12 üoveuo«»" 19^ 

•tibjMt«     Hölraet,   Str«! Hl 

To: 

Attn;    Mu. or N. Katthe#« 

1. AilHcfcei n»»rewUh are au^ll-sts c^pi«« of «hipplac orcer,  SAJ3 
U2'*i,   cove.'lng ehlpaant of IG öt'lmüt«,   S-;««! Ml  (.C«KJ thiclcn««« w«l«;hin4 
U? oun.:<s8 plus or aliUK t*o ouac«*»}  w\d 10 H(»lT,et8,  Sts«l Ml   (.032 tiück- 
ness ftt   Uiinaest   «pit with h«iinet  lln«rf pLi»tic).    I;  i« r«qii««t«a. tioat 
bslllalic linilt? b»« made or.  xae 10 n^lnet» v«ith*aii nß oanc«g olu« or BIDUS 
IWT ooncea And «lso t^t balUatlc lla'.tt be ieterrolaei or. thw 10 L«laet» 
o:'  .032 thicVir.««« with the helaet li'.'*r plaatis In plare.    Ilia reou^stid 
luat  th«» poin*. of i.-nnact  o« at  station nuabep U and station juiabtr t  loc»- 
tei by m^asurtac ^* between «tatlons fron tho front of tha ▼'.•or oa a 
line la  tn<? 1 WUlttlilll plane of the nelaet, 

2. On  lldpptM ord«r,  SAD ,l?-3t   iupllcate copie« attached,   the fol- 
low', n«: matarlal i« b»»ln^ forwnrled: 

PO . . . H«isi«t Ji3C4 (.rUj tMakMM] 
20  . , . Helaet  Jlscs  i,Qm f.oickr.esf) 
?0  . . . nelmet iJlac« {.O'jö thicknesa} 
20 . . . Haisets,  iitetl Ml   Ue;-;alar dr-i« Ui^CMtl .03?/ 
20  . . . nclxeti, Steel Kl  (regalar draw  tnlckneä* .035) 
20  . . . Hfliaetfl,  St«el Kl   (rexicea draw  thlOlDIMi .03^) 
30  , . . aelaeti,  Steel Ml   Iredacel dr.** thlckneea .0}"!) 
20  , , . nennet«.  Steel Ml   (reduced drnw tM^OIMf .^33) 

It 1« requeated that balliati'! UTIH b»> deterroiaed of the flat   sheet stock 
of  UM   liU. ^c'esaoa listeo. abo/e a^ will as the bullisti: Halts of the hel- 
met» ai  the r.oaib.ir U ana 8 stuticr.s as aescri^ed in puTü^raph 1.     Tals test 
will  «upei-seU ta&t requested la a letter  froa ti.is office d^ted 14 Au^.  19dU 
file CO kÖjJSto, 

3. ■■'* purpose of these balliati: ^•tern.ir.ations is to  untermia« 
wnether or not  tnc  sll^Ät civm^ea in curmtare and design of the helaet will 
iacraasta  UM bnlllotij cnaractri'ist I1:«.     It is requeatea that  these 
DHi.il stlc aeterfliantloaa  M cxpeiiteu anu a report  be aaae by iaaorso^ent 
of  tae  resill«. 

By order cf ths Chief of Ordnance: 

2 lacle. 

SAJ U2H3 

(S/T) F. h.  VOLäiÄi 
»tajor,  Ord.  Dept. 
Asuietant 

V.- 



Api-A:ii)i_y_ j 

Identification ant «i^i^ht« of Helant» 
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•«eifjhtt rf Keimet8 

H«lB«t No«:     il-D20.    H^Uar araw.    0.C32,, thljK at back (statlan No. g), 
lu arawn,  triaa»!,   and •pank«d conlltlon.    No «sUlng and loop«» 
unpaidtea. 

Lift iiof 

733^ 

w<irnegi«-IIiin'jls 
H<9at No, 

2C0597 

i'ouni« Hel.xot No, tinun« Ounce« 
31 2 I/1* 
J2 gR7 1 15.1/U 
^3 • |M 2 1/« 
m 917 2 3/8 
J5 S?3 1 15-5/8 
Db 3^2 2 1-l/U 
07 ^06 2 Mi 

■ 733^1 976 2 2-3/8 
w 1}}U0 9» 2 7/8 
mo 925 2 5/8 
Dll 931 2 7/8 
D12 932 2 7/8 
DIJ *i 2 1/8 
mJk 9io 2 1/8 
oib ■ 921 2 1/2 
31b 933 ? 7/8 
a? 536 2 1 
JIJ 933 2 7/8 
D19 922 2 1/2 
J?ü 

" 9U 2 1/8 

^ra^e      9?2 ♦ I3 ?Lb«.    1/2*1/2 
«rran« otmce 

App JI 11 x 3 - Pa^«  1 
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HaUpt JSijv*:    EUtg).    Hür-ilar iraw.    CO^» IM* M  oack (station Wo. g). 
In arawn,  trlrjaed,  tuid Ho.vik«! condition.    Ko «d^lags and loop», 
anpaUitvi. 

Lifr Jo. 
-ar^j#ri«-rtllnol» 
 JnUBki  

Weight 
Lelxe*.  H'o. Ciranis Po'onda Ouncts 

*I 73)3'J    ' 210557 993 2 3 
12 i< ■ 999 2 3-1/4 

*} 733^: »0^97 993 2 3 
tk a It 1011 2 3-5/8 
u " 1 1008 2 3-5/8 
it ■ 1 1003 2 3-3/8 
•7 i 1 l^lU 2 hlf* 
II 73556 na&i 998 2 3-1/U 
K^ 733;>l 200?5J 380 2 2-5/8 
no 733?6 210557 997 2 3-1/8 
iJ.1 733-1 x>orß7 1032 ■3 ^3/8 
iu ■ ■ 998 2 3-1/U 
nj « « 996 2 .3-1/8 
SlU « » 100c 2 3-1/»» 
215 H a 1006 2 >l/'2 
ll( 1 M 970 2 2-1/2 
ft? 733^ 800997 963 2 2 
Ill 735-1 200:-j7 IOCS .? 3-1/2 
il9 it » 1013 2 5-3/U 
UO • « ?S8 - - 

^v-m^ 399 ♦ 10     21b;   yi/U ♦ 3/g 

Appenalx 3 . f^^ ^ 
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Haljet Koa:     Kl-Fpo.    rtedue«a draw.     .C}^ thick at  Hack (»tatIon 
KJ.  *).    Helm«ta ir. flnlthed condition,  ed^li*?« and 
loop attachftd and pnlntei.    helmota dravn  froa 0,0^5* 
thick diacit. 

Weighty 

Helfet Ko. McCord Corp, üo. irjw« Pour, da Ounce» 

fl 31? 1003 3 3-3/8 
#2 ■?* 1023 2 4-1/8 

'3 516 Wi 2 3-1/« 
tk 4^5 1011 2 3-5/8 

n 510 w 2 3-1/8 
f6 U99 .- - •— 

n 52^ 1022 I 4-1/8 

n ^«4 1037 2 M/8 

n H95 IOU7 2 M/l 
no 472 1013 2 3-3/,♦ 
m »««9 IO30 2 U-3/8 

tl? *y2 1017 2 3-7/8 

m 469 998 P 3-1/1* 
nu U«7 10 ?3 2 U-l/8 

115 U91 1023 2 U-l/8 
F16 !>C2 1018 2 >?/« 
ni 519 1006 2 >l/2 
m 52i IOU5 2 M/i 
n3 ^73 1003 ■3 

4 3-3/8 
720 506 996 2 >V8 

•kverag« 1016 ♦ IJ      PLbt.     >-7/is ♦1/2 

^ra.-na ounce • 

i^>p«»aa.lx B - i-ag« 3 
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i^AlSVilSi1     W-*Ä«    Hedu^ea draw.    0.037" thick at back   (statlen 
Ko.   8).    Hel«tft8 la floitJj«! condition, edgings and 
loop« ittach«! ani painted.    Helmets drawn from 0,0^7" 
thl4k il tc«. 

\U I >bt_ 
elwet Jo. t.cOori Corp.   Co. Oraaw Poonit Ounoe« 

il 95U 1095 ?      , 6-3/4 

Ä2 9^2 1093 2 6-!j/8 

^3 93U 1083 2 6-1/4 
•% 1008 1128 2 7-3/4 

m b52 1106 2 7 
Ü 938 1103 2 7 
«J7 3?i 1111 2 7-1/4 
as 1004 1097 2 6-3/4 
09 ^75 1102 2 6-7/8 
010 956 1113 2 M/* 
oil 964 10ß8 2 5-1/2 
il2 287 1078 2 6 
013 1006 105S 2 5-1/4 
J1U 996 IO56 2 5-1/4 
015 925 1110 2 7-1/4 
116 — 1086 ? 6-1/4 
317 m 1103 2 7 
»11 &*?. 1095 2 6-3/4 
019 99U 1108 2 7-1/8 
»ao — UM 2 7-1/8 

Averse« 108? ♦ 18      ^Lb•,    6-1/4 ♦ ^/e 
««"H-B-* oance» 

*ppoaiix j - i-a^ 1+ 

. .\ .: .-.  -. S  v  v.  -.  •.  •.   «.   •.  V •.  ■-    . -.   v- •• «• •   .-.•.• 



heloet üoa;    nl-H^O.    K«auce.i -ire*.     .O}»"  taick »t b&ck   (station 
jio.6).    hblmots in li&iHJi«a condition, edging« and 
loop attecaai ana pnlntel,    HtlmotB arawii froa O.O^S - 
0.0^"  thicV  disc«. 

Weight 
Holn^t Ko^ McCord Corp. Sr, Sriun» Found« Ooncat 

HI — UlU 2 7-3/8 
H2 1271 112« 2 7-3/U 

«3 1*0? 1112 2 7-V« 
uu I]M 1136 2 8 

« 1377 1133 2 7-7/8 

H6 I3b3 1149 2 8-5/8 

H7 1307 1150 3 8-5/8 

H 1379 UUt 2 8-1/2 

■9 1333 U2U 2 7-3A 
dio urs 1131 2 7-7/8 

all ^3/0 ins 2 7-1/2 
Ü12 1270 1H3 2 7-3/8 

H13 im 1123 2 7-3/»* 
fll4 1385 1106 2 7 
05 135^ 1120 2 7-1/2 
hio 1304 U30 2 7-3/4 

K17 1353 1123 2 7-3A 
HIS I3bl 1135 2 8 

HI 9 1^3 nob ? 7 
r.20 1277 llhi 2 M/f 

Avar«,»« 1127 1 U       2^a.    7-3/1» ♦  3/8 

tfaM ouni'.rts 

Apponadx B - Fa^e 5 
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Hel-ntt Nog:     J1-J10.    He^ular araw.     ,0}?"  tUcJc at back (station No.   S). 
Hvlncta fitted with plastic liners.    Helaets trlmmni ,cil tpnaked, 
..o  •dfiagl ar.i. loops attached,   unpainted. 

 Ihr&PJitt Weight of        height of 
Steel                   Iront                       3a<"Jc                 Helmut Shell         Liner 

Helast :i'o,       Üo'jrce^      (Station No.   U;   ^at ttion   .0.  8| tttM  tlMU 

31 Carnegie .033 .032 986 '78 

J2 .Oik .03.? ^31 273 

Jb 

n 

oharoi 

.032 

.033 

.035 

.035 

.035 

o32 91 r 280 

032 900 281 

032 9oO 287 

032 9V3 283 

C32 •    9H1 280 

032 5*3 273 

J9 .03^ .032 927 27b 

J10 Same »I« .03^ .C32 9^9 278 

Ave.   9k'' 4  13 frmu     230 ♦   3 rraas 

^ Po-mit, 9-7/? ♦ 1/8 

1-1/h ♦  ')/€ oarices o-tnids 

a^i^unU» U - kef.e 6 

• ^ -. ■*. * 
■••«••.   • . .   ..    '*.•.-.   .-,-.-...  .•.-.,• 
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Helmet Now;    1L1-K10:    ä«tuiar   drtw.    O.CAü" tblck, at  back 
(et&tlon No. 8). £<l£la4, Icop», and augpenslon 
nolä«r at t R.-jied, unpaiatrü. WlMit ari-w fro» 
O.O?! - C.C^"  thick  11 ec«. 

Helmt'  :»'o. McCora Corp.  No. »eight - grair | 

11 162? 12^3 

12 1991 i^7 

ii3 1^8 ii l#N 

ik 1565 1236 

it; 19S i*9 

IL6 I'JTC 1233 

K7 ICM UiO 

k8 152c 1?13 

L1C 

1191 UM 
f 

loOX 1287 

' ATf.     l?f'l ♦_ 10 trtnjB 

2 Foni.ü», 

12-1/k ♦ 3/« cinces 

AppMdll  B   - rfv^e  7 
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/iPPÄNAIX C 

IftlllVtl«  K«8Ult» 

Furi    I   - Ballletic  Test» of Haaii*-la cteel  oL*et 
Part II   - iai)letl7  Tatit« of Ml Hol^nta 
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Bftlllstl; TftUof Hacfield 5t«t»I  Shectt 

l6^" £le?3iitfr Disc» 

flute Sos: A1.   A?, A3, äK    Lift No.  73^6.   Heht No.    SOOSS^t  ObfMft«r 
Illinoie Stacl Corp. 

Tm.'ltnor.r:      ü.CU^» 

gmagqUlgt1   -ali^tr  .^5 Kl^il Pistol Ball Amnur.itlon.    Lot Z. C.   2U7CUX 
(jLvtxsTllle Orönsiiice FlaM) gilair.g aotai Jacketed,   soft 
lead cores. 

Rant;e; 2^   ft. 

Plate No. A! 

fiouna io. 

1 

atrlklLg 
Velocity  ft./eec. 

976 

Result on Plate 

PP, Meaiur bälge 

2 10^ PP, Lar^e bulce 

3 108U PTP, Ji«regard, hit }/*• 
from rourid #2 

u 1068 PP. Lar^e bulge 

5 1091 PP, Larf-je bulge 

6 1101 PF, Lar^e Lulge 

7 1108 FIT, 1.7" * 1.6" opening 

Ballistl : lls.lt - UC5  ft./tec. 

Plftte JO.  A? 

Begad !■'. 

I 

2 

? 

Striking 
Vwicclty   ft./sec. Result on Flatu 

1036 PP, Large bulge 

lost PP, Ltr^je bulge 

1076 PP, Larpe bulge 

1100 , PIT,  üf« x C^" openiug 

Ballietlc lAaii - 10^8  ft./tec. 

Appendix J - Par.«  1 
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Plate *O_»_A3 

1 

2 

3 

Striking 
Velocity ft,/MC. &e»ult on Plat» 

lo»t PF, Large bulge 

UO« PP, Large bulge 

ms PP. Large bulge 

W4 FTP,  1,»«" x 0.7" opening 

inllittlc Llialt - II37 ft./sec. 

•trttlH 
Velocity ft./eeo. 

1092 

Result on Plate 

PP, Large fcilge 

1120 PP, Large bulge 

1128 PP. Lnrne bulge 

UV> PP, Large bulge 

ll!?8 Pd,  l.J" x 0,6"openlng 

äalliBtlc Llralt - 115? ft./eec. 

flate Ko. aU 

Ro\ir.il Ko. 

1 
2 

3 

Hate« |m     A% A6, A7, A«.    Llit .^0.  73?86. Htat he.   200591*, Cprneglt- 
IlllLol»' Steel Corp. 

Tnlt-i:n"«»:       O.OU3" 

^rojectllee:    Caliber  .1*5 K1911 iietol Bell aimounltion,    Truiltford Ir&enal, 
Copper-clad etet-l jftrk«t*ü, harü lead cores. 

Fanjje: 25  ft. 

gUl^liJfi Striking 
wouau 1.0. /eiocitv ft7/B»c. Heeult on Plate 

1 986 POr,  l.C-* O.S* opening 

2 86.U PP. M.U UB bulge 

3 960 PIP,  l.üV.S" opening 

k 927 PIT,   Disregard,  hit l/?" 
from üound 3 

^ 917 PP,  Itir*?e bulge 

Bftllletic Limit - 939 ft./eec. 

Appeniix C > Page 2 
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i'lftte io.  A6 

striking 
aound .?'(?. Velocity  iijeec,  noult on Pl«t> 

1 916 PP. McdluB bulc« 
2 ?2? PP. M«dluni bulge 

3 951 P».  I.?" x LO^pwiing 

3ftlllstlc Limit - 937 ft./MC 

rioana >"o? Velocity   fi,/«ec. Has lit on Plate 

1 937 PP. Medium bulfe 

2 942 PTP,  1.0* x 0>5"op«niög 

2«lll(tic Lialt  • ^40 ft./sec. 

PUtt Mo. Ag 

Eoonu Uo. 
Strlklag 

Velocity  ft./sec, 

989 

Kesult on Plate 

1 PTP,  Ü.5" x 0.5» opening 

2 916 PP.  i.edlum bulge 

3 569 PP.  Lwrg^ bulge 

Ballittlc Limit - 979  ft./see. 

Apperdix C - Page 3 
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?IaU »o»;      fll, i2, B3, 3U.   Lift Ke.   73327. He*t Ho,  a0557, OarMßi»- 
Iliicoit it eel Corp. 

r 

frojfctii*»;   SalUer .U5 kl9U Pietol B*ll Äaamnltlon.    Lot S.C ^70»« 
(iranovllJ« OrOnaace Plant) gliding aetal jack»t«ü.,  »oft 
i«aa cor««. 

ri&te N'o.  Bl 

wtrlklng 
R?'3na :.o. Valor.lt^ ft./>»ct , Result on Platt 

1 1C93 PP, Lere« tulc« 
2 11£0 PP, Urge bale« 
3 lost PP. Larg« bulge 

U                                    11*6 PP,  LsTge bulge 

5                                   1178 PTP,  l.O" x 0.8" opening 

rnlllatle Limit -   1162 ft./»cc. 

Platt Ho, hr 

Strikirg 
Hound iiio. Velocity ft./fif?« Reeult oa Plate 

1 lli>7 P»1. I*r^e bulge 

2 1167 PTP, 1.2» x l.O" opening 

B&UUtic Ll»ii - IIU7  ft./«ec. 

3irik-Dg 
Bound ficj Yelorlt}   ft./gfe. Result on Plat» 

1 11^5 PIP,  1.2" x 0.?" opening 

2 HOC» PP.  Laiv« bulge 

Ballletlc Ltalt - UQj   ft./»ec. 

Appenolx C  - Page  U 
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•trlkiag 
Bound t>o. Velocity ft./«*»et Eeeult on Plat» 

1 110S PP, Lfere» bttlg« 

2 113*> PP, Large bulge 

3 116" PIP, 0.2" x 0.7" optning 

i&llletlc Limit - llöl ft./sec. 

tUU ■—I      Bt), 3o,  I/, |fa    Lift &o. 7328t. heat «o.  20059»*,  Cartegie- 
IlllLoit dtwel  Jorp. 

T.ilcionefcs:      0.0^6" 

Prc.Jectilet:  CiUlber  .45X1911    intol 3all  Ajnnunl tlon.    Prank ford Ar •anal. 
Copper-clad steel jacketed,  hard lead core«. 

Plate ro.  B5 

5trlklr.g 
SSHrAJiSji                Velocity ft./sec. Result on Plate 

1                                     939 TF, Medlua bvüge 

i'                                     990 PP, Large bulge 

3                                     996 PTP, 1.1" z O.f" opening 

Ballistic Limit - 993 ft./aec. 

Q|H So.  5b 

Striking 
Kouna go.                 Velocity ft./gee. Keeult on Plate 

1 ^97 PP,  Larfce bulge 

2 10>» PIP, 0.3" x 0.8" opening 

Ballistic lixit - 1Ü1C  ft./eec. 

Appenalx C - Pa^e 5 
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Flr.tt ho.   B7 

feoana So. Velorlty, ft./aec, desalt on^Flate _ 

1 996 PP. Medium bulge 

2 lOSe. PIP.  C.3" x 0.9" opening 

SalllFtic Lialt  ~ 1012 ft./tec. 

Plate 'Jo, 38 

Round *?* 
Mvlklai 

Velocity   ft./f.ec. Recult on Plate 

1 lost PP. Meoiuffl bulge 

2 1030 PP. «iedlun bul,;e 

3 10 31* PIP.  l.O« x 0.6" opening 

Ballistic Linlt  < 1036  ft./eec. 

AI^. a-uix 0 - Paß« 6 
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PAKT  II 

Ballistic  Test« of Ml  H*lir*tt 

He Ixet So«;       fll  to  J10.     Lift  I«.   1}}'*), H««t  No.   200'>97,   Carne^ie-l llinol»  Sttel 
Corp.    RefMlar IT«««    O.O}.?" U-.l sk nt basic '»«tatlon No.   3), 

frcjtetilea;    Calib«r A'f Ml^ll  PlRtol  Ball HmmltUm*    Lot fi.C.  P^/O^X (IVMMtUt 
Crdnanc« Plant)  gliding ma tal jeeket«!,   «eft   leaa core». 

yront of he In« t  (atat ion .\'o.   U) Back of Hrlaft ^Sttlloc Jc.  8^ ^  
Melret    Jtrikiu« '/eleclty                                               otrllcing Volocity 
So, fjjt/lfigj flesul^cn^ Helyet  ft ./ifc,. ^eault on _H»lm*-t 

Mt, L.^xCS^openiug lc»t PF.   liMi.of ina«iit~3.9" 

PTP, 1  ^xl.Z^openi^ 78?* PTP .1 ^"xl-Coptnin« 

PTF, l.»<»ja.C"openiae 7!)2 FP.^iM.of inaect-U.5» 

PI. aiau.of iLasnt-^.M« 761* PP.iiaa.of Inwent-U.!- 

PIP.l.C^^O.S^'oFenins 801* PTP.l.i^xl .O'openln« 

PP. oiaa.of iadent-U.li« 765« pp,   fiiam.of lad»nt-^.C* 

PIP, 1.3"xi.l5Hopenln« 

PP. aiaa.of lnaeDt-U.3M 

fll 1013 

02 91? 

^3 8^« 

i* 7^ 

J5 859* 

tf 6t»* 

J7 i*? 

M 

— 

«30* 

Ballistic Limit - 6}* ft./a«c. B»]1|«U« Llait -   7^3 ti./i*: 
Front   of riplmeJ ouclc of Kelaat 

•lapacta *% v^locltien within _*   Jj ft./se-,.  ct   balU^tic ILnlts. 

HiplUlT C - Pa^« 7 
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Helmet >'o»;     all tc 020.    Lift Ko.   7??^-'.  ''»«at ^o.   ?0O597,  C»\rnetTl«»-Tmno\ a Stall 
Corp.    Hecnilnr draw.    O.QJ.»"   boidl at b&ck  UtuUan lin,  8), 

PrsJjBCtU«JJ;  Callbsr .V? Ml511 Pistol Ball AaaBAiiiiB,    Trarikfori arsenal. 
Copper-clad *\9nl Jacket'»i.   iu»ri  lend MtM« 

San^a: 25   ft. 

iront »f itolatt (t»>tli||i By.  4^ CHCX of xiflT.«t (atatlo;. üo. 8) 

Haltet    Striking Velooltv                                               Strllcln/: Velocity 
Mo . ft./aec!. .^fLSllU..9? &Ü8Si fy.-Jl^L" Raault on^ Hela^t^ _ 

mi 009 

D12 5U6» 

Ji3 6öU 

Wk PI« 

J)l5 JllX« 

ail ^ 41- 

Dl? 

DIB 

A9 

PP. l.l^O.S^ytRiatf 

rTP, 1.0,'x-0.7'1op«nlne: 

PTP, l.C*Ji0.b"opening 

Px',l dlao.of  Indent-^6" 

??, dla,T.of UiMlt   J.T" 

032 

■dalUsUc Llait      50«* ft./«a-', 
j'ront of Mrtatt 

lost 

PP.dlan.of IndBnt-J.U« 

PTP, I. CxO. ^opening 

PP, iian.of indentO.?* 

PP.dixtt.of iadeat-3.6" 

PP.iiasi.of lad9nt-3.i>" 

Sacic of üeliaat 

Appendli Q   - PA,0;« 8 
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l?2lwJ£A fei1    £1 t:) !il0'   i'ift ;,oa, '333^ ••^ r53^« liHHt :'c,8   Z10557 ani ^0t5bT, 
^•irna^le-IUicols ItMl   JciTi).    iU<alar araw.    O.'J}^"  Ihiflk  at  bank 
(»tatloa Net 8;. 

Projects 1-4 6:   valloer  .^ Ml>il  ft*tol  Iftll MMMlUon.    Ut  :   :.?-7J4X   (j., ^avlU« 

üan£»: 25   ft. 

Trvn*  of He'.^-t   {iXi* LQ-. So,   >0  Sa'jc ^o_f H»l—t Ot^tiOtt 1>. J^  
■•la«!   3tri*i:tJ fslooily IwrlWÄf ftlodtjr 
Nc. ft .J aec, I»eu\t tn HglgNtt, _       ftn/ye. afB.ilt  on BSllli 

PP.cllaa.'jf ladant-U.l" 

PTP, L.^Htl.MopMiiag 

PP.llan.of iadint-U.1*" 

rP.llva.of iad«nt-U.2" 

rip. i.$^a»3«of*iii 

PTP,   l.U".(i,0,'opm.ins 

PP.ilan.^f latt«nt-U,3* 

PIP,  1.3"xl. «"opening 

P»,  l.^',rJ..13"opening 

PP.  d'a.a.of indent-U.?' 

880 PP. 
low 

83? 

8fi3* PP. alan.of indont-U.U" j02 

951 PTP. l.^^xl.15''opening lott 

91U» FTP, Li+^xll« op •nin.i: ?»?»1 

389* PP. •ilrcn.of iadent   U.U« 387 

tf S88' PP. d! Ta.of lairtnt-^.''*11 8f^ 

17 loat PP. n.vn.^t md.Tit-U.U" IjilP 

»8 908' PP. dlaui.^.f indcrit-U.c" 663* 

H 9CS» PP. alar.of Ininnt-U.J« ?65i* 

110 CJ1?0 WF; i.>/":i:.i-"^»:-itt<? lUjp 

i«lUa»ic-Llal».   -  ^11   ft./aea. iwl title Malt   • 56i   ft./»tc. 
ihrjni of iiol.•n^«♦ BH-.X. of rlilaet 

•• J! ortgArdtii becau»«  cocplet* p^n«? trat tor:» ocfirrei at lU and 13 ft./t.«.:.   l^wer. 
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SsASSUSil1    iiU " i'ro-    Liix t03* '3-53^ ■•* 7}31+1. ü«st' Hos.  ao^37 ani 
900997t   •,HriieE';i*-Illlaoi« ötsol Corp.    S^ß'ilar ur«tw.    0«O39M 

tai nk. at t)a:k  (etarlon i.o.   8). 

rr'jjwcul^ii;  Cail-:«r  . ^ .H1911 Pistol Ball AaunuaUlon,    Prsuikfora Arwaal, 
Oopper-cl.si steel J-tricsteri,  iuxr 1 l«ui corea. 

Haa^e" ?5 f«et 

-ZC?.riL1 :ljllt.a.p;l-i'.: i-hBI y*'. k) -> B-aJi of S^m ^Station No.  g^r 
Strikte« BtrlkUf 

Helaat    V«loclt> /wloclty 

an 772 

112 658 

A3 769 

£lU ff* 
ns b6? 

Jblb 716* 

ni mm 

PTP.   I CxO.1?" op«»r.ln^ 

PP.  dlaa.. of ir.lent-J.b'» 

PTP. 0.90"x.70,, op^n^Ti^ 

P»,   l.OxüJ" opening 

PP,  liM« of iadent-l. 7"      75U 

PP,  cUa.t.  tf inA«»nt-U.O"      IV 

PP. diaa. of ln'i«nU3.5B 

PH1, LIHO«,?* opeQla«c 

PTT, l.O^O.e'« opening 

PP. dlan. of indent-3,5» 

PTP, l,'n»xOJ* opeoing 

PIS', Ul"^.7"opening 

653*      PTP, l^^O.^" opening 

790 

723 

Ballistic Limit -   "M5 ft./»oc. 
»'ron» et ht'inet 

Bnllletlc Limit - 67^ ft./eoc. 
flack of Helaet 

Appen.iii 0 - P«^» !*"> 
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Helinot Nos;     Fl - FIG.    h«div2«ä i~n*.    O.OjM thirk at  -v*ck (ttatlon Ho, g). 
Helmet« in finished eondttion,   tiffUlg an^l loops attached and 
painted. 

Proi»ctil*e;  Caliber .ho Ml?!! Pistol Ball Aarmnttlon.    Lot l.C.  PUJOUX 
(iiyan.'vllle Ordnunc« Pl.int)  gliding r.«tAl Jackets,   soft  I«ad 

R.in^e: 2!) f«et. 

Front  of Helmet   ^Station Ho.   U) Ba-Jc of Htfl.-ot  '.?t;itloa 'io.  g) 
Striking Strlklai 

'd*lr*et    Velj-:!»;.- Veloolly 
Ko.         ft./ae:.  Heyjlt on Hqlmpt ft./«ie;T  ., w .^»yilt^onjjuljtdt, , 

Tl            6.>l*        PP.  diaro. of ir.jen'.-U.o" --                              

F2            ?65#      FTP,   l.U"xl.f;" opening SO-'      PTP,  1.3Hxl.0»openln^ 

F3             8U2»         PP,  alaai.  of iRddnt-U.l" UM       P»,  l.^'^O.^" opening 

FW            8U7*        PP,  dlaffl.  of indent-U.U« 87/        PIP.  l.Vxl.O^ opening 

O             '532          PP.  a!an.   cf Iniont-^o" 80        "TP,   1.09H0.911 c»P?nlnfT 

*b             S33           PP.  dlam.  of indent- U^« 7b7*         p?,  «UM«  of  lnaent-4.0 

F7            8^7*        PP,  Um,  Of Indfl-.t ii.i." 773*        PP,   lU*«  of inaent-U.3« 

K            '.>02**      PP,  alar.,  of luaent-4.^ lost        PU.   l.tj,,xl.2M opening 

F<*             91?        FTP.   I.I"JC0.75" opening BlU*      PIT.   LS^l.!* opening 

flO           88C»       Pli,   l«0*Sl.Ofl 9pmi9g ^j        PTP.   l.lV.y"  opening 

« 

Bjillletlc Lis!t - go3 ft,/sec. Ballistic Limit -   7>1  ft./esc, 
fT'jxit of Belaßt B.i^k of nelnot 

••   i/lEregari^d bee; u»(> coajl^te pMMtratlMKf o'currec ht 22 ar.d  3U  ft./a» 
lovtr velo^i I l*k.. 

Appenuii C - i-agv U 
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H4La«t Ko»;    HI .  #20.    Heduced uraw.    0.0J1*" thick at back (station Mo.  8). 
Helaets ic finished condition «agings und loops attachad and 
paintsd. 

Pro^sctllsa;   Caliber ,¥$ M1911 PUtol BHII ikmaunitlon.    TrHnkford Araeaal, 
Copper-slad steel jncketed,  nard leal cores. 

Hajijje; 25 feet. 

jVont of Heln^t  (Station Ho, U) Back of Helmet (Station Sot JJ^ 
striking Striking 

Helret    Velocity Velocity 
No. ft./sec. Hesult or. Huiaet ft^/sec. Result on Hei«et 

ni lost PIP, 0.6"x0.5H opening 635          PP,  dlaa. of lndect-4.7" 

?12          60U pp. dlax. of lnient-1.8" 6l6          PP,  dlaa.  of lndent-3.7« 

713          fcl1* PP. Ha«, of lndent-3.8" 706 PTP, O.?»^.?" opening 

nU          709» PTP, 0.75"xOo" opening 679* PTP, I.aO'xOJ» opening 

yi!) b^l« PP, alam. of in.lent-3.9" toW        p?, dlw«. of lndent-3.8» 

n( o3<< PP. dlna. of indent-3. 75K 

BaUistlR Limit - 700 ft./see. Ballistic Lialt - bC^ ft./sec. 
/ront of nwioiet Sack of Helmet ' 

Appenliz C - Page 12 
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Holm»! gas;    öl - 310.    H«iic«d draw,    0.037B  thick at back (»tatlon No, g), 
Heimats la finished condition,  edging« and loop attached and 
painted. 

froj^ctlleg»   :allber  .U5 M1911 Pistol Ball AnnoaUlon,    Lot 1.   C.  SU/OUX 
1 .-.v-tnavllle Ordnance Plant) «;llün<?: metal Jacketed,   »oft  lead 
core«. 

laa^ti 25 feet. 

fopat.of üelTBt^lStatlor. Mo.   U)  Bark of Helmut >6tatloa No. S) m 

-trlklr.,- ^trllcin^ 
ti^loet    Velocity /»loclty 

No, ft»/ito« weaalt en Hel^^t i it./ B^C, äwaalt on Helmet 

PP.  aim.  of inient-H.t»"      90« PP. illam, of lndent-4. a^* 

PP,   tXm,  of inaeT.t-H.fj«'      $?$• PIP. :.}'•xl.0', opening 

PIP.   l.ls'xi.zy openls«      lost FTt. l.?^:.!" opening 

PP.  aiara.  nf laaent-U.5"      92/» PP. aian. of lndeat-U.2" 

PTP,   l,yxl.2* opening            90U pp. diaa. of lr.d«nt-U,3" 

PTP,   1.4"xl.2" opening            WJN PTP, 1.3Hxl.3" opening 

PP.   aiAin. of Inie'it-U.U"      965* Ht, l.'+'riLO" opening 

905 PP, dlam. of lndentr-U.3" 

90U PP. alaffl.  of inient-U, 3« 

al 9^4» 

»8 951i 

»3 961» 

M »* 

19 loet 

Jo 9t3« 

07 97l 

0« 

i9 

P*illi9tlc Llialt  -  951 ft./ß«-. dalllBtlc Llrlt -   9»3  ft./eec. 
front of rielnist 3ack of Helmet 

••i>l«regard*.! becauae p-irtlnl penetr&tloaa occurred at W>,  22,  and 21  ft./sec. 
hl.",«-r velocities. 
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H<I»/»l No a;    »ill -  320.    Rwdviced draw.    0.037"  thick at back (station Ho. B), 
Uelaats in  flnlahei condition,  «dgln^s and loopi atta^htd and 
pHlntad. 

froJ*ctil<i:   Caliber   , U^ Ml^ll Pistol Ball Ammvinitlon.    Frankford Arsenal. 
Coopor-clai  steal Jacketed,  hard leal cores. 

Rrtnjje: 35 feat. 

Front of Helmet Rotation "o., U^.        Back of Helmfit (Station Ho.  8) 

Striking itrikln^ 
rielnet    Velocity Velocity 

Jli 

Ü12 

113 

It ./sec. Result  on Helmet ft.'sec. xtesolt  on Helmet 

909        FTP,  O.^'ViO.^* openlDeJ        ^73**       f^.  al«».  of indent-3.7' 

82?        PIP, Cb^^xO.^" opening        b«5p        FTP, l.u,,x0.bH opening 

7*1        PTPf  O.yCxO.Ug» opening        703        PI?, O.^-'iO^^" opting 

71b PIS-, 0.02Mi0.^7" opening 

b52*        PP,  diaa.  of indent-3.5" 

b52" FTP, l.U,«x0.S0H opening 

PP,   alam.  of lnaent-3.7,,      6U3»        Pp. alam.  of UilBV3«9fl 

GlU lo*t PT?, CSO^xO.^« opening 

il5 lost PT?,   1,4|H0.5M opening 

sib        71T F-F. I,2<h09y iptalai 

317        653* 

31* b95« F?,   diam.  •( indent-3. 7' 

BalUstic Ljiiit ■• lO'o ft./s?»c. 
Front of H'riaiiet 

ballistic Llilt - b^S ft,/sec 
Back of Helaet 

••Disregarded  aecause  conalete pnn<»traiieti occurred at  21  ft./eec.   lower 
T*lo:ity. 

Appsn-ii C - Page 1^ 
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Helset_tas:    Hl - H10.    R*duceä dra*.    0.C38" thick at back  (otatlcr «o.  I)« 
af.LmetB in   fiuishea conaltion.  edging and loop« BttacheJ ana 
phittcd. 

yi»i—tll—l Caller   .«^ H19U Plctjl Ball Ammunition.    Lot B.C.   ?U7'AX 
(Kvur, ^Tlll» v)r(lnurce JJant) gijdine me f 3.1 Ja-kf-nl,   mtt IMI 

cores. 

xront of -i^lcet   (St.i\ti&r. la. M Back cf fel»»^ (Station Ko. <?)_ 

ütrikit«                                                   ^triklnf, 
Htia.<*t    Velocity                                                       ftlteitj 
M». ft./ser. K»Wtlt f> l»](*ft tjÄSO*  H^auU^on rloljict 

PTP, l.i*^*!* opfiiln« C30*» pi», ajan. of i!»atT.t-li. 3,• 

Pi', -.innn.  of lr.0ent.i+>H S^.1' P^. l.}"^!^^ opening 

tt, -iuc.  ol  taOMt-fc.fc" 950 PIT. l.^xC' 5M tpMU« 

P», 3. ^xl.!" opening If^ fff, l.j^*^41 optnlng 

Pf , AiMi,   of ira»fr.t.U.ü" t^l PTI-. l.^xl^" wpfn'.rg 

PP. aiuc.  cV i^...ynt--.3,' 919 fTp, l.^xi.C11 cptnicg 

PTP. l.::•,,xl.P;,,  OpMiSi F71 If, Olnn.   of  iraor.V1!.)" 

930       PTf-, l,2*sl«lM VMlaf 

^09 PIP.   U^l.C;." openic^ 

«6? PP.   aiac.   %t  ls4Mlt-l|#l
4 

3ailiötlc   Limit  -  967 ft./eec. Ürailitlc Limit  -  ??? ft./tec. 
Froi.:  of m-lzret 3.«ck cf  Hvlret 

••^1 tre^.^r.ied bvcuttM   eoapl*t4  j^r.^tr'itlcr.s •eewrvd   -♦ Tflocitloa of N6(   40, 
üna  30   ft./«♦.v.   lower  vvlooitles, 

HI S69' 

n2 9fe« 

»3 965* 

a^ 9-1' 

■9 lest 

rib 9^* 

H7 99^ 

u 
H9 

RIO 

Apponalx C   • Pn^e V} 
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Helmet Noi:    Hll - HLC    Reduced draw.    0.038" tnl dc at back  (station No.  g), 
HelB^t» in  fin! »ked conultlon.   eözine »»nd loop» attached and 
paict«d. 

ProJectlU'g;  Caliber  Mj Xl^ll Pltto!  B/Jl Airjauiition.    /ranhford Arsenü.. 
* Coppor-olad  steel  Jacket^a.  r»ai\. lef.d ^OTMS. 

^.mfif 2;:  feet. 

Keia-.ot 

Hll 

hiS 

K1U 

Hl^) 

Hit 

Kir 

Hlg 

HI 9 

HcX) 

yrcLt of rioliPPt   Utpticr._ Nc v jj^ Back of Hflj^t  (Station So. 8) 
HrikiAf jtriung 
V.JIOCUJ- Velocity 
fl./ssc.     BiflÜj_ gÜ&ÜML lt.«/-?e-c/ Hepult on Helcet  

722* 

808 

BtaM 

lost 

»3 
lost 

ray 

73^ 

?f,   dlaa of Indent-3.7" 

fTP,  I.IHD*!1 opening 

PP,   aiaji.  oi   inaent-j.^^* 

*'TF ,  0*7*M>«9fl opening 

PTP,   l.t^xC^" opcr.ltic 

PI?,   l>*rt.|a open5rg 

PP.  dlwt. of indent-3.5" 

PP.   di trtr'hrded 

PTP.   L^xO.:-" openlig 

PTP.  O,95''x0.t,, opening 

735 

705* 

7«! 

705' 

^TP, LCxO.?1' opening 

PP,   di&jr.  of indent-3.6" 

99t 0.7^*xG.72" opening 

PTP,  LCiC.?" opening 

99, 0.7"x0.i?H oprning 

PP.   uiajr.   of inder.t-3,5" 

BftHiRti: Uait  -  723 fl./tM« lftUl»tie Llili  -   707  ft./aec. 
/rout of nelsmt Ba.;k cf Helmet 

♦•   Dler*<,Rrweu  jecHaa«  coaplete ^«'netration occirrei at  31.  and I'i  ft./»«c. 
liiw«>r  veloc> ii«t. 
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Irtagt li'^cj    kl - k.~.    Äö^ultr oraw.    ü.O^" tiiick et bnck  Utftrioa No.  S). 
Prcoucaä frco sheetc 0«C9l* - CC^r" thick. 

FTc^.-'ilc«:   Cttiioor  .^j Kl^il Pistol Bell Acuunltlon.    Lot *.C.   ^f-cUX 
(ivtßOTlllp Orontxce PJant) ^ll^ia* w^tax jai-'K.e*id,   aoft le*(i 
corwo. 

la-fc: ?5 feet. 

rrcpt of Helj.ft   (Statlcr. Kp,   U} Bac^ of H street  (a tat ion gc.  8j ^ 

Strlklce Strlklt-t, 
H«irr i    Valoclty Veloclry 
'''U. ft./^ffi Rft»ult o:. Helj^t tl±Ij*Sj. Ho mit or. htlmtt^ ^ 

il W) FTP. l.S'xl.:^ oprning V37* f^i 1.1**1,lY optnizurr 

1«2 Jty ►», l. i'^LO" opening 1)2 PP. aia=.  of iriont-»,?» 

K3 rJ3« PP. :iac. of Inaei.t-'O" gpl F; , aicur..  of iriient-3.9" 

iU (^4^ Pi-t a', am.  of lndent-MM H9'3* PP. alar.,   of inier.t-^.O» 

i5 837* fp.   oiam.  of UiaMi-3»94 

rr«Bt of ht-iatt Bark of H.^iaat 

Appeaaix C - ?«<:«• 18 
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Holpg». Moe;    Kb - ilO.    a*ruJar irnw.    CC^j« thick nt Mck (ettitlon No.  S), 
*"      PriuluceU fro»  iheet» O.C^l* - CC^c* thick. 

Pjojfctileo:   Caliber  »Vj Ml^ll PUtcl  Ball Armunltloi!,    Frankfora Arsenal. 
Corrjer-clsa »ttiel Jack^tea, ftard lesa jor»io, 

Paaj^i 25 f««t. 

Trent of Etliet^ (station Me.   *♦)       _£fl^ of rielgiet jStation Ho. 8/^ 
itrlklnt'                                                       Striking 

H^lDi««t     Velerity                                                         Velocity 
Mo. I't./aec. 1 rjy 11j?n^He 1Jet ft?/»ec.  Hrtult on Helmet  

kb 81g rip, I.C^AO^" oper.iLfe- 038 PI', alao.   of lnacnt-3.3H 

117 7** 99, i.lMx0.7M opening 673# PP. al«.   0-   Uit^Wj^M 

K« 073 PP. aiaa».  of lLi»•nt-3,^,' li-nt PF, atar..  of lnä•nt-3.3• 

k^ W* PP. aiam. of lDaenv-3.5" 755 P^. l.2"xC.7' opening 

L1C 691« FTP. l,?nxO.T opf.rlng 

Bnlllstic Halt -  71b  ft./«««c. Balilntlc Unit -  682  ft./«ec, 
front of Eclmet Ba:k of HeUet 

Appünalx Q - Pa^e IS 
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